II. Amendments to the Specification 

Please replace the specification with the following. A clean version of the 
amended specification is enclosed as Attachment A. 

CROSS REFERENCE TO RELATED APPLICATIONS 

r00011 This application claims priority to PCT/EP2004/0 13562, filed November 
30. 2004 and to DE 103 56 206.0 filed December 2. 2003. 

BACKGROUND 

JL Field of the Invention 

r00021 The invention relates to a rotating t e nsion e r retractor and pretensioner for 
a safety belt, especially in motor veh i cl e s, vehicles. The invention includes 
compr i sing a belt retractor, the belt shaft of which supports the belt winding and 
rotates in the take-up direction of the safety belt when the tensioning drive coupled to 
the belt shaft is released, r ele as e d, wh e r e by th e The belt shaft as t e ns i on i ng dr i v e is 
associated with a drivewheel with recesses on the periphery thereof for accepting 
mass bodies acting as drive means, and the mass bodies are stored in a tube, which 
tangentially flows into the drivewheel, and the mass bodies are accelerated in the 
tube by means of a gas generator arranged at one end of the tube. 

Z Description of Related Art 

[0003] A rotating t e nsion e r retractor and pretensioner having the above features 
is described in DE 195 12 660 A1 U.S. Patent 5,881962 . tf-the A belt shaft spool of 
the associated rotating t e ns i on e r retractor is mounted m between the housing arms 
sides of a U-shaped housing, a drivewheel is arranged on an end of the belt shaft 
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protruding over the associated housing arms, the periphery of the drivewheel is 
provided with dome-shaped recesses for accepting mass spheres as drive means for 
the drivewheel. In the plane of the drivewheel, a tube, which forms a channel and 
which preferably has a pyrotechnical drive unit on its end, is fastened to the housing 
arm, a number of mass spheres being stored in the tube. The channel surrounds the 
drivewheel in a spiral shape directed from outside to inside in such a manner that 
the channel flows tangentially into the drivewheel. The channel surrounds the 
drivewheel and its dome-shaped recesses over part of the drivewheel's periphery 
and flows into a planar displaced outlet through which the mass spheres conducted 
into the channel via the drivewheel leave the channel, the belt retractor being 
provided with an appropriately arranged receptacle for this purpose. 
r00041 The known rotating tensioner pretensioner has the disadvantage that the 
arrangement of the tube with the channel for accepting mass spheres causes a 
corresponding space requirement on one side of the belt roller housing, particularly 
since the arrangement of tube grasp i ng surrounding the drivewheel clearly exceeds 
the dimensions of the belt roller housing. It is therefore not possible to mount the 
belt retracto r/t e ns i on e r and pretensioner combination in every position in a motor 
vehicle. Since the receptacle has to be arranged planar-displaced because the tube 
grasps surrounding the drivewheel within one plane, the belt retractor/tensione r and 
pretensioner combination likewise has a correspondingly large overall axial width. 
Moreover, the one-sided arrangement of the tube also causes a non-uniform weight 
distribution, potentially causing assembly problems. The continuous bending of the 
tube to the spiral shape of the channel is expensive to produce and difficult to mount 
on the belt roller housing. 
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[0005] The object of the invention is therefore to simplify the production and 
assembly of a tube accepting the mass bodies in a rotating t e ns i oner pretensioner 
having generic features and to permit a more compact construction of the belt 
retractor and t e ns i on e r pretensioner combination. 

f00061 The solution to this problem, including advantageous embodiments and 
further developments of the invention, follows for the content of the claims, which 
follow this description. 

SUMMARY 

r00071 The basic concept of the present invention provides a that the tube is 
arranged with at least one straight section in a parallel direction to the belt shaft 
spool between tbe-opposing housing atms sides of the U-shaped belt retractor f oitef 
housing and extends with a straight an end section running in the plane of the 
drivewheel in a tangential direction to the drivewheel. The invention has the 
advantage that, because of the displacement of the tube from the outside of the one 
housing arm into the space between the two housing arms, the space requirement 
for the-this arrangement of the t e ns i oning pretensioner is significantly reduced aod 
th e r e r e sults resulting in a more compact construction of the belt retractor and 
t e ns i on e r pretensioner combination. In this case, it is particularly advantageous that 
the tube is arranged within the dimensions of the belt fotie f retractor housing and 
inside the outside contour, so that no parts of the t e nsion e r pretensioner unit still 
project over the contour of the belt roller housing. The tube itself with the essentially 
straight sections is simpler to produce and to mount, and finally, it is also possible to 
arrange the receptacle in the plane of the drivewheel because this plane is free of 
other built-in components of the tube with the exception of the end section that runs 
tangentially. 
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r00081 According to one exemplary embodiment of the present invention, it is 
provided that the tube for a belt fotie f retractor housing with a rectangular cross 
section is arranged in an outer corner region of the belt fotie f retractor housing, and 
the end section of the tube is bent off from the straight section located between the 
housing arms and guided to the drivewheel. A tubing running between the opposing 
housing arms of the belt roller housing thus suffices in the simplest form of the 
invention. 

£00091 If a larger number of mass spheres must be accommodated in view of a 
longer path in the tube, then it is provided in another exemplary embodiment of the 
invention that the tube is configurod U-shaped comprising two straight sections 
located between the opposing housing arms of the belt fotief retractor housing and 
one bent section running in the plane of the housing af m side opposite the 
drivewheel arrangement. Here too, fo r For reasons of compact construction, it is 
provided that the two straight sections of the tube are each arranged in two adjacent 
outer corner regions of the belt roller housing. 

£00101 In view of the arrangement of the receptacle, it is provided that a 
receptacle for accepting the mass bodies passing through and exiting the drivewheel 
is arranged between the opposing straight sections of the tube. 
£0011] If, in order to ensure a trouble-free rotation of the drivewheel, it is 
necessary to feed into the recesses of the drivewheel the mass bodies that are 
driven through the tubular end section of the tube that runs in a tangential direction 
to the drivewheel, then it is provided in another exemplary embodiment that a 
feeding element that feeds the mass bodes into the recesses of the drivewheel is 
arranged on the open end of the tubular end section. 
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[00121 In an alternative embodiment, it can be provided that the tubular end 
section running in a tangential direction to the drivewheel demonstrat e s includes a 
deformation introduced into the wall of the end seetten r section, this J_he_deformation 
beingjs configured with such a radius that the mass bodies that are driven through 
the end section and run across the wall of the end section via the deformation are 
fed into the recesses of the drivewheel. This has the advantage that a particular 
component for driving the mass bodies into the drivewheel can be dispensed with 
and a simple and cost-effective assembly of the rotating t e nsion o r pretensioner 
results. 

£00131 Further objects, featur es and advantages of this invention will become 
readily apparent to persons skilled in the art after a review of the following 
description, with refer ence to the drawings and claims that are appended to and form 
a part of this specification. 

BRIEF DESCRIPTION OF THE DRAWINGS 

£00141 The drawing reflects exemplary embodiments of the invention which will 
be described betewr below: Th e drawing shown: 

£00151 Figure 1 shows a belt retractor and t e nsion o r pretensioner combination in 
a g e n e ral perspective viewr view; 

£00161 Figure 2 shows the an associated tube and the mass spheres to bo 
stor e d th e r e in i n a separat e presentat i on of the belt retractor and pretensioner 
combination of Figure 1; and 

[00171 Figure 3 shows t he tube according to Figure 2 in another embodiment 
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DETAILED DESCRIPTION 

r00181 The belt retracto r 10 and pretensioner t e nsion e r comb i nat i on unit 4£ 
depicted in Figure 1 compr i s e s includes a U-shaped belt foHer retractor housing 1 1 
and later a l opposing housing ams sides 12, whereby the belt shaft spool 13 is 
mounted in the housing arms 12. A functiona l sensing unit 14, which can comprise 
et-a seatbelt-sensitive and/or vehicle-sensitive locking unit for the belt shaft and the 
associated take-up spring, is arranged on the outside of the associated housing am* 
side 12 on one end of a belt shaft spool 4^ 13 on the right end in the illustration of 
Figure 1. Th i s functional unit is not subj e ct matt e r of th e pr e s e nt invent i on. 
f° 01 9 1 The drive side 15 of the associated t e ns i on o r retractor unit 10, includes 
which compr i s e s a drivewheel 16 coupled to the projecting end of the belt shaft spool 
13_ by moans of through the associated housing am side 4^ 12 and is configured on 
the locateded opposite side the sensing unit 14 . The configuration and function of 
the drivewheel in cooperation with mass sph e res, spheres 25 (see Figure 2) which 
serve as a_drive means for oretensioning the seat belt, and unit, fed into a tubo is 
thoroughly presented in th e DE 105 12 660 A1 U.S. Patent 5.881.962 . which 
establish o s th o prior art, so that r o foronce is mad o to th o disc l osur e of th o 
publication e stablishing th o pr i or art is herein incorporated bv reference . 
£0020] The mass spheres 25_are fed by a tube 17 arranged on the belt roller 
housing 44rVL and this The tube 1 7 first of all d e monstrat e s forms a straight section 
18 running parallel to the belt sha ft spool 13 and between the opposing housing 
arms sides 12 of the belt foHer retractor housing 11. This straight section 18 
transitions, by means of an appropriate bend 20, into an end section 19, which is 
arranged on the outside of the associated housing am side 12 and runs tangentially 
into the drivewheel 16. 



r00211 As indicated in Figure 1, but more clearly presented in Figure 2 in a 
som e what modifi e d another exemplary embodiment, the tube 17 is configured has a 
U-shaped configuration including a as a whole first of all by arrang i ng, in addition to 
the first straight section 18 (illustrated in Figure 1], a second straight section 18 on 
the opposite side of the belt fetter retractor housing 1 1 , and a pyrotechnical drive gas 
generator 22 b e ing located on the end of the second straight section. A bent section 
21, which runs in the vicinity of the housing afro side 12 opposite the drive side 15, 
connects the two straight sections 18 of the tube 17 together. The tube 17 may have 
any appropriate cross -section, for example, circular, rectangular or square. 
£00221 Since the plane of the drivewheel 16 is free of other built-in components,, 
with the exception of the end section 19, a receptacle 2^ 23 which receives the 
mass spheres after they have passed though the drivewheel 16, is arranged 
between the opposing straight sections 18 of the tube 17. 

£00231 The tube 17 flows into the drivewheel 16 tangentially. In the further 
course of movement of the mass spheres, th e tonsionor a pretensioner channel is 
formed directly by the drivewheel 16 and a housing 100 encompass i ng enclosing 
the drivewheel 16. The mass spheres_25 are guided around a peripheral section of 
at least 160 degrees to 210 degrees around the drivewheel 16. This is particularly 
advantageous when a configuration of the t e nsion o r pretensioner is provided 
according to DE 102 13 006 A1 U.S. Patent Publication No. 2005/0178870 A1 which 
is incorporated bv reference. In this t e nsion e r pretensioner . the drivewheel 16 is 
disconnected from the f l ux of drive force during force limitation by fixing the 
drivewheel 16 following the coupling step, so that the mass spheres_25 can remain in 
the drivewheel without disturbing the force limitation. The required receptacle can 
therefore be dimensioned much smaller. 
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[0024] A corr e sponding An Alternate representation of the tube 17 can be found 
in Figure 2j 2. wh e r e by In this embodiment a feeding element 24 , wh i ch is 
illustrated pushed into the end of the end section 19 i n th e a ss e mb le d state and 
takes care of the-feeding of the mass spheres 25 p a ss i ng through the tube 17. 17, i s 
ill ustrat e d on th e e nd of e nd s e ct i on 19. 

[0025] In regard to feeding the mass spheres 25 into the associated recesses of 
the drivewheel 16, according to m the e x e mp l ary e mbodiment illustrated in Figure 3, 
a deformation 34r 31 is introduced into the wall 30 of end section 19 in place of the 
feeding element 24 shown e vid e nt in Figure Z 2r4kfS The deformation 31 is being 
configured with such a radius that the mass bodi e s spheres 25 that are driven 
through the end section 19 and run across the wall 30 of the end section 19 via the 
deformation 31 and are fed into the recesses of the drivewheel 16. 
r00261 The f e atur e s of th e subj e ct matt e r of th e s e docum e nts disc l osed i n th e 
pr e s e nt descr i ption, cla i ms, abstract and drawing may b e e ss e ntia l to th e r e a l izat i on 
of th e i nv e nt i on i n i ts var i ous e mbod i m e nts both ind i vidual l y and in any comb i nation 
with each other. As a person skilled in the art will readily appreciate, the above 
description is meant as an illustration of implementation of the principles of this 
invention. This description is not intended to limit the scope or application of this 
invention in that the invention is susceptible to modification, variation and change, 
without departing from the spirit of this invention, as defined in the following claims. 
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